A TRPC1/TRPC3-mediated increase in store-operated calcium entry is required for differentiation of H19-7 hippocampal neuronal cells.
Store-operated calcium entry (SOCE) and TRPC protein expression were investigated in the rat-derived hippocampal H19-7 cell line. Thapsigargin-stimulated Ba2+ entry and the expression of TRPC1, TRPC3, TRPC4, TRPC5, TRPC6, and TRPC7 mRNA and protein were observed in proliferating H19-7 cells. When cells were placed under differentiating conditions, a change in TRPC homolog expression profile occurred. The expression of TRPC1 and TRPC3 mRNA and protein dramatically increased, while the expression of TRPC4 and TRPC7 mRNA and protein dramatically decreased; in parallel a 3.4-fold increase in the level of thapsigargin-stimulated Ba2+ entry was observed and found to be inhibited by 2-aminoethoxydiphenylborane. The selective suppression of TRPC protein levels by small interfering RNA (siRNA) approaches indicated that TRPC1 and TRPC3 are involved in mediating SOCE in proliferating H19-7 cells. Although TRPC4 and TRPC7 are expressed at much higher levels than TRPC1 and TRPC3 in proliferating cells, they do not appear to mediate SOCE. The co-expression of siRNA specific for TRPC1 and TRPC3 in proliferating cells inhibited approximately the same amount of SOCE as observed with expression of either siRNA alone, suggesting that TRPC1 and TRPC3 work in tandem to mediate SOCE. Under differentiating conditions, co-expression of siRNA for TRPC1 and TRPC3 blocked the normal 3.4-fold increase in SOCE and in turn blocked the differentiation of H19-7 cells. This study suggests that placing H19-7 cells under differentiating conditions significantly alters TRPC gene expression and increases the level of SOCE and that this increase in SOCE is necessary for cell differentiation.